[Abstract] Human Adipose-derived Stem/Stromal Cells (ASCs) have been widely used in stem cell and obesity research, as well as clinical applications including cell-based therapies, tissue engineering and reconstruction. Compared with mesenchymal stem cells (MSCs) derived from other tissues such as umbilical cord and bone marrow, isolation of ASCs from human white adipose tissue (WAT) has great advantages due to its rich tissue source and simple surgical procedure. In this detailed protocol we describe a protocol to isolate and characterize ASCs from human WAT. Molecular characterization of isolated ASCs was performed through surface marker expression profiling using flow cytometry.
14. Antibodies (see Table 1) 15. Isopropanol (EMD Millipore, catalog number: 109634)
16. Collagenase type IA (Sigma-Aldrich, catalog number: C9891-1G)
17. Ammonium chloride (NH4Cl) (Sigma-Aldrich, catalog number: A0171)
Note: This product has been discontinued.
Potassium bicarbonate (KHCO3) (Sigma-Aldrich, catalog number: P7682)
Note: This product has been discontinued. 7. Inactivate collagenase by adding 35 ml of proliferation medium into the 50 ml tube.
0.25% trypsin-EDTA (Thermo Fisher
8. Immediately centrifuge at 800 x g for 10 min at room temperature.
9. After centrifugation the cell pellet should be visible at the bottom of the 50 ml tube.
10. Carefully aspirate the supernatant (including fat layer) and re-suspend the cell pellet in RBC lysis buffer. For 1 ml of pellet, add 9 ml of RBC lysis buffer (1:9, v:v).
11. Incubate for 10 min at room temperature.
12. Immediately centrifuge at 800 x g for 10 min at room temperature.
13. Re-suspend the cell pellet in 20 ml proliferation medium by pipetting up and down.
14. Filter the cell suspension through a 100 μm nylon mesh cell strainer into a new 50 ml tube to remove debris.
15. Immediately centrifuge at 800 x g for 10 min at room temperature.
16. Carefully aspirate the supernatant and re-suspend the cell pellet containing ASCs in 10 ml proliferation medium.
17. Transfer the cell suspension onto a cell culture treated 10 cm plate and incubate at 37 °C/5%
CO2 for 24 h. 4. Wash the cell pellet with 3 ml PBS twice.
5. Add 2 ml of ice-cold 4% PFA to each cell pellet and re-suspend the cell pellet by vortexing gently.
Incubate at 4 °C for 30 min or keep the fixed cells at 4 °C for subsequent immunofluorescent
staining (up to 6 months).
7. Wash the fixed cells with 3 ml of PBS twice.
8. Re-suspend the cell pellet with 1 ml of 15% FBS in PBS and incubate for 20 min for blocking.
9. Immediately centrifuge at 200 x g for 5 min and aspirate the supernatant.
10. Re-suspend the cell pellet with 50 μl of primary antibody diluted in ice-cold 15% FBS in PBS (For antibody information please see Table 1 ).
11. Incubate on ice for 45 min.
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Data analysis
For characterization of surface marker expression of isolated human ASCs, flow cytometry data were collected with acquisition of 10,000 events per sample using the BD FACSCanto II machine (BD). Gate P2 was set according to staining intensity of appropriate isotype-matched control antibodies. Data analysis was performed using FACSDiva software (BD). Only representative data from one ASC culture are shown in this protocol. However, this protocol has been used to assess www.bio-protocol.org/e2027 
